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Ectopic pancreas, a rare entity, is defined as pancreatic tissue lying outside its
normal location without anatomical or vascular connections with the pancreas
proper. Most occurrences of heterotopic pancreas are located in the stomach
wall, duodenum, small intestine or anywhere in the gastrointestinal tract. The
aim of this study was to describe the endoscopic, endosonographic (EUS) and
radiological features of these lesions. Management of the ectopic pancreas re-
mains controversial. The authors describe 12 patients and try to recommend
different kind of treatment in the light of the symptoms, location and size of the
lesions.
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INTRODUCTION
Ectopic (aberrant, heterotopic, accessory) pan-
creas (EP) or pancreatic remnant is defined as the
presence of well-developed and normally organ-
ised pancreatic tissue lying outside its normal lo-
cation without any anatomical and vascular con-
tinuity with the proper pancreas. It may occur any-
where in the gastrointestinal tract. Most frequent
locations are the stomach, duodenum or the prox-
imal part of small intestine [1–3, 9]. The lesion is
also found in Meckel’s diverticulum, the biliary
tract, the gallbladder, the liver, the spleen, and
other sites within the abdominal cavity. Ectopic
pancreas may often remain asymptomatic and is
diagnosed incidentally [1, 12]. Occasionally, symp-
toms may vary according to EP location, size and
the involvement of overlying mucosa [10]. Dys-
pepsia, upper gastrointestinal bleeding, gastric
outlet obstruction or inflammatory abdominal
mass are the most often reported [1, 11]. The fre-
quency of ectopic pancreas has been estimated
as one per 500 laparotomies and 0.6% to 13.7%
of autopsies [3].
MATERIAL AND METHODS
5,260 patients examined with upper gastrointes-
tinal endoscopy during the last four years in the
Second Department of General Surgery of the Med-
ical University in Lublin were reviewed retrospec-
tively. Upper gastrointestinal endoscopy was per-
formed in all patients using video endoscopes
(Olympus GIV Q-140). Endoscopic ultrasound ex-
amination (EUS) was performed using instruments
(Pentax 32-FG with Hitachi ultrasound) with sec-
toral transducer 7.5 MHz. Since October 2002 Olym-
pus echoendoscope GF-UMQ130, 7.5/20 MHz has
also been used. Endoscopic ultrasound features of
the lesions such as: size, sonographic layer of ori-
gin, margin appearance and echogenicity were anal-
ysed. The lesion’s origin layer in the gastric wall was
determined using a five-layer pattern. Upper gas-
trointestinal rentgenoscopy using a barium contrast
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medium was also applied. Therapeutic procedures
were performed in local anaesthesia with routine
premedication. In each case diagnosis was con-
firmed by pathological examination. In untreated
patients deep biopsy was performed to obtain ad-
equate diagnostic tissue. The lesions removed were
divided according to the Heinrich classification (type
I — with all elements of normal pancreatic tissue,
type II — pancreatic tissue without islet cells, type
III — tissue only with pancreatic ducts).
RESULTS
Ectopic pancreas of the upper gastrointestinal
tract was diagnosed in 12 out of 5,260 patients
examined with upper gastrointestinal endoscopy
during last 4 years (0.15%). The mean age of pa-
tients was 45 with M/F ratio of 0.67/0.33 (8 wom-
en and 4 men, ranging in age from 22 to 64).
Most of the lesions detected were located within
the pyloric part of the stomach (8 patients), 2 in the
duodenal bulb, and 2 cases of EP were found in the
body of the stomach (Fig. 1). In 7 patients unspecif-
ic symptoms i.e. dyspepsia, epigastric pain, and nau-
sea were noted but other patients were asymptom-
atic. In 7 patients lesions were resected endoscopi-
cally, 2 patients were referred for surgery and 3 pa-
tients refused the treatment. Details of clinical fea-
tures and pathological type according to Heinrich
Classyfication are shown in Table 1.
DISCUSSION
The pancreas-forming process during gestation
is often linked with congenital disorders. The first
case of ectopic pancreas was reported by Schultz
in 1729. The embryological derivation of hetero-
topic pancreatic tissue is well described [1]. Accord-
ing to Arey and Haffer’s theory the pancreas is
formed in the 4th week from three primitive endo-
dermal evaginations (buds) of the anterior intes-
tine. The right ventral evagination fuses with the
dorsal one and become the body, tail and upper
part of the pancreas head. The lower part of the
head and processus uncinatus stems from the left
ventral evagination. Before this fusion there is a ro-
tation of the ventral part of the pancreas, during
which the buds are in close contact with the distal
stomach and proximal duodenum, allowing engraft-
ing of pancreatic germinal cells, from which histo-
logical components of the pancreas may develop.
One of the evaginations can also remain within the
Table 1. Clinicopathological features of patients with ectopic pancreas
Case Age Gender Location Symptoms Therapy Pathologic type
1 28 Female Antrum + Endoscopy II
2 34 Male Pylorus + Endoscopy II
3 56 Female Pylorus – None I
4 47 Female Body + Endoscopy II
5 63 Female Duodenum – None I
6 64 Male Antrum – Endoscopy II
7 55 Male Antrum – Endoscopy III
8 39 Female Pylorus + Surgery II
9 22 Female Duodenum + Endoscopy II
10 60 Male Antrum – Surgery I
11 29 Female Antrum + Endoscopy I
12 39 Female Body + None II
Figure 1. Endoscopic picture of ectopic pancreas in the stomach
body.
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phy can demonstrate echogenic differences be-
tween different types of submucosal tumours and
the depth of its invasion. However, histological con-
firmation is still required for a definite diagnosis.
Specimen pathology taken by a standard biopsy
forceps is difficult. The submucosal layer can be
reached only in 25% of biopsies using routine for-
ceps [4]. Special techniques are needed such as deep
biopsy, EUS-guided biopsy or EUS-guided fine nee-
dle aspiration (FNA) and combined strip and bite en-
doscopic biopsy. In six of our patients histological
diagnosis was made by endoscopic resection, which
was also the means of treatment.
Endoscopic ultrasonography provided the most
useful information regarding tumour location with-
in the gastric wall, helped to distinguish other sub-
mucosal lesions and allowed the indication for en-
doscopic treatment to be established [7]. The char-
acteristic EUS image of lesions was hypoechogenic
with heteroechogenic structure, which was highly
suggestive of pancreatic tissue (the granular paren-
chymal pattern). The normal gastric wall is visual-
ised by EUS as a five-layered structure, which corre-
lates well with the histological layers. Lesions were
located within the hyperechogenic submucosa (the
third echoendoscopic layer) or in the submucosal and
muscularis propria (the third and fourth layers) (Fig. 4, 5).
In these cases thickening of the fourth layer was ob-
served due to hypertrophy of the muscularis pro-
pria.
Hase et al. [5] described two types of aberrant
pancreas, fused and separate. In the latter type pan-
creatic tissue arose only in the submucosal layer.
bowel wall and can be carried along with the lon-
gitudinal growth of the intestine. This allows het-
erotopic tissue to be formed far from the normally
located pancreas.
If one of the evaginations remains in the bowel
wall, it may be carried along with the longitudinal
growth of the intestine and form heterotopic pan-
creas. Islands of the pancreatic tissue most often are
found in the submucosal layer of the gastrointesti-
nal tract. Microscopically, these pancreatic remnants
may resemble normal pancreatic parenchyma with
organised acini and ducts. Alternatively, pancreatic
acini are not present and the lesion is composed of
disorganised pancreatic ductal structures admixed
with smooth muscle, so called “adenomyomas”. The
third possibility, termed pancreatic choristoma, ap-
plies to the situation in which pancreatic acini are
present in a disorganised mass of ducts and smooth
muscles [3].
As in our patients, aberrant pancreatic tissue was
most often located in the antrum and lower part of
the stomach body along the great curvature (Fig. 1, 2).
Heterotopic pancreas can be diagnosed by barium
contrast as a polypoid lesion and only when
a central gland-duct is demonstrated can exact di-
agnosis be made (Fig. 3) [13]. In endoscopic exami-
nation ectopic pancreas was usually diagnosed as
a submucosal tumour which was firm and slightly
irregular. The diameter of nodules varies from 0.2 to
4.0 cm. The mucosa over the lesion may have a cen-
tral depression or dimpling and ducts may empty
into the lumen at this side.
In recent years endoscopic ultrasonography has
been widely used in the diagnosis of digestive dis-
eases especially submucosal lesions. Endosonogra-
Figure 2. Endoscopic picture of ectopic pancreas in the stomach
antrum.
Figure 3. Barium contrast examination.
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These cases are suitable for endoscopic treatment,
as was the case with our patients. The fusion-type
pancreatic tissue can be found both in the submu-
cosal layer and the muscularis propria [8]. Three of
our patients with deep invasion of pancreatic rem-
nants refused surgical treatment because of the lack
of severe symptoms.
Some specimens obtained during endoscopic re-
moval in our study were demarcated by the electric
coagulation and cut into pieces, which did not al-
lowed for precise examination (Fig. 6, 7).
The need for treatment depends on symptoms
and definitive diagnosis, excluding the possibility
of malignancy [6, 14]. If any pathological change
occurs in the pancreas itself, this also may devel-
op in the ectopic tissue and symptoms may be re-
lated to inflammation, cystic dystrophy, abscess
formation or malignant change [6]. Endoscopic
removal of submucosal lesions is technically diffi-
cult and is regarded as one of the most dangerous
endoscopic procedures because of the risk of
bleeding and perforation [4]. In our patients en-
doscopic removal was a safe and successful meth-
od of treatment and provided final histological
diagnosis. No serious complications and no recur-
rence over six months’ observation were observed.
We therefore recommended endoscopic treatment
as appropriate in the management of small gas-
tric heterotopic pancreas. Some investigators rec-
ommend surgical procedures at the time of diag-
nosis [4]. Ectopic pancreas diagnosed incidentally
does not require operation. Only cases with se-
vere symptoms such as GI bleeding, obstruction
or the presence of an inflammatory mass requires
surgical resection. Our investigations indicate that
the problem of appropriate diagnosis of ectopic
pancreas is extremely important from the practi-
cal point of view.
Figure 4. EUS image of the ectopic pancreas (7.5 MHz sectoral
probe).
Figure 7. Pathological examination (H+E magn. 400¥).Figure 6. EUS image of the ectopic pancreas (20 MHz rotated
probe).
Figure 5. Pathological examination (H+E magn. 40¥).
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